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6. Research Paper. 
 
Depression, Thoughts of Self-Harm and Suicidal 
Ideation in a Twenty One-Year Clinic Cohort: Changes 
in Prevalence and Predictors of Disorder. 
 
Abstract.  
 
Introduction. Recent studies have suggested a secular increase in the 
prevalence of self-harm, suicidal ideation and depression in young people. This 
study aims to report the changes in prevalence of psychological disturbance 
over time in a clinic population. 
 
Method: Data on the prevalence of psychological symptoms was measured by 
the Youth Self-Report (YSR) and Child Behaviour Checklist (CBCL), in a 21-
year clinic cohort of adolescents aged from 12 to 17. This data was analysed to 
investigate secular changes and predictors of disorder. 
 
Results: Significant secular increases were demonstrated in parent reports of 
self-harm and suicidal ideation, of 5% and 4% per cohort year respectively, but 
there was no significant change in the anxious/depressed sub-scale. There were 
no changes demonstrated in self-reports of self-harm, suicidal ideation or 
anxiety/depression. Self-harm and suicidal ideation, both parent reported and 
self-reported, significantly increased with increasing age, female gender, drug 
use, anxiety/depression and other clinically significant scores on the YSR and 
CBCL sub-scales. The YSR was a more accurate predictor of both self-harm 
and suicidal ideation than the CBCL. 
 
Conclusions : The results of this study suggest that there has not been a 
significant increase in psychological disorder in this population. There was, 
however, an apparent increase due to increasing parental awareness of some 
symptoms, particularly self-harm and suicidal ideation. While parents have a 
higher rate of reporting disorder, young people’s self-reports remain a more 
 8 
accurate predictor of specific symptoms, including self-harm and suicidal 
ideation.  
 
Introduction.  
 
1. Literature search.  
 
Recent published studies suggest that there has been a secular increase in the 
prevalence of depression, self-harm and suicidal ideation in young people 
(Fombonne 1994). This evidence comes from several sources.  
 
Population studies have used adult samples and indirect measures of the change 
in the prevalence of depression. The Epidemiological Catchment Area  (Robins 
et al., 1991) and other studies from North America (Bland et al., 1988), the 
United Kingdom (Bebbington et al., 1989) and New Zealand (Joyce et al., 
1990), reported increasing rates of current and lifetime prevalence of major 
depression in those born earlier in the century. However, this is not a uniform 
finding. Other surveys using similar methodology did not demonstrate such an 
increase. (Robins et al., 1991).  
 
Studies of relatives of patients with affective disorders also suggest an increase 
in rates of depression in later generations (Gershon et al., 1985, Klerman et al., 
1985, Weissman et al., 1987). Similar results have been found in siblings of 
young people with mood disorder (Ryan et al., 1992).  
 
These quoted studies use methods that can lead to recall bias. Previous episodes 
of depression may be difficult to remember, especially in the older cohorts 
(Guiffra and Risch, 1994). 
 
There have been two prospective studies that attempted to measure secular 
changes in the prevalence of depression. The Swedish Lundby cohort showed 
an increase in depression between 1947 and 1972  (Hagnell et al., 1982). In 
contrast, a recent examination of the cohort used in the Canadian Stirling 
County Study, found that the community prevalence of depression remained 
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steady from 1952 to 1992 (Murphy et al., 2000). The former used a non-
structured interview while the latter used a semi-structured interview. 
 
There are also studies that have used questionnaires. For example, Achenbach 
and Howell reported the change in prevalence of emotional and behavioural 
problems in community samples of 7 to 16 year olds between 1976 and 1989, 
using the parent-reported Child Behaviour Checklist (Achenbach and Howell 
1993). They found a significant increase over time in scores on the 
anxious/depressed scale, and other problem scales. However, the young people 
themselves were not interviewed. 
 
There is some evidence to suggest that suicide rates are increasing in many 
Western Countries, especially in young men. However, obtaining accurate 
estimates of completed suicide is difficult. It is estimated that many deaths by 
suicide are not recorded as such, even in those countries where mortality by 
suicide is collected (Diekstra et al., 1995). In Australia, suicide rates for young 
men aged 15-24 trebled from 1964 to 1993 (Dudley et al., 1998). A temporal 
increase has been also found for young males in other countries  (McClure, 
1994; Diekstra, 1993).  
 
The prevalence of self-harm or suicidal ideation is much more difficult to 
determine. Surveys of self-harm are often based on hospital presentation, when 
not all adolescents who have deliberately harmed themselves will visit a 
hospital, and even if they do, the incident may not be recorded as deliberate 
self-harm in the hospital file (Diekstra et al., 1995). Studies of clinic populations 
have reported an increase in suicidal behaviours in young males (Fombonne, 
1998). However, changes in clinic populations may not be representative of the 
wider community, but may instead reflect changes in referral patterns or service 
use. For long term prospective studies, it is also essential that a consistent and 
structured measure be used. If a clinical diagnosis alone is used there is 
potential for bias, as diagnostic criteria can change with time. 
 
Predicting which young people are most at risk from deliberate self-harm 
behaviours or suicidal ideation is also difficult. The large population surveys 
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tend to record symptom clusters rather than specific behaviours. Clinic samples 
have documented an increased risk of suicide and self-harm associated with 
depression (Hollis 1996), anxiety disorders (Ohring et al 1996), separation 
anxiety (Feldman and Wilson 1997), and drug or alcohol use (Ohlberg 1996, 
Fombonne 1998). There is mixed evidence for the role of antisocial behaviour 
and conduct disorder, with some studies suggesting they increase the risk 
(Kovacs M et al 1993, Feldman and Wilson 1997) and others suggesting that 
they reduce it (Harrington 1993, Hollis 1996). Overall, the weight of evidence is 
behind conduct disorder increasing the risk (Fombonne 1995).  Increasing age 
in adolescence (Moens 1990, Vaillant and Blumenthal 1990) and being female 
(Diekstra 1992) are also associated with increases in deliberate self-harm and 
suicide attempts. However, completed suicide is more likely in males (Vaillant 
and Blumenthal 1990). It is also reported that family relationship difficulties 
such as family discord and disturbance in the mother child relationship are 
associated with an increase in self-harm and suicidal ideation (Kosky 1990, 
Hollis 1996), as are negative life events and lack of social support (Dubow et al 
1989). 
 
2. Study aims and objectives. 
 
The first hypothesis of this study is that psychological disturbances in young 
people, in particular depression, deliberate self-harm, and suicidal thoughts, are 
increasing in prevalence with time. The first study aim is to report the changes 
in prevalence of psychological disturbance over time in a clinic population. 
The second hypothesis is that there are psychological variables linked with 
deliberate self-harm and suicidal thoughts that could be used to predict the odds 
of these behaviours occurring in young people. The second study aim is to 
describe variables associated with self-harm and suicidal ideation in this clinic 
population.  
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Methods . 
 
1. Setting. 
 
The data was collected at Rivendell Adolescent Unit, an Adolescent Psychiatry 
Service in Central Sydney, New South Wales, Australia. Rivendell provides a 
local catchment service for Central Sydney, as well as a tertiary referral service 
for greater Sydney and New South Wales. 
 
2. Participants.  
 
The study participants were 4495 young people, aged between 12 and 17 years 
of age when assessed. They were assessed from 1983 to 1998 inclusive, and 
were born between 1966 and 1986, producing a 21-year clinic cohort. The mean 
age at assessment was 14.1 years and 58% were male.  
 
3. Instruments.  
 
The young people completed a Youth Self-Report (YSR) (Achenbach 1991:b) 
and their parents were asked to complete the Child Behaviour Checklist (CBCL) 
(Achenbach1991:a). Both the YSR and CBCL consist of eight sub-scales 
derived from 113 questions, as well as questions on behaviours such as 
deliberate self-harm.  
 
4. Outcome measures.  
 
Significant self reported symptoms of anxiety/depression were considered 
present if the young person scored on or above the 98th percentile of the YSR 
anxious/depressed sub-scale. Parent reported anxiety/depression was considered 
present the if CBCL had a score on or above the 98th percentile. The 98th 
percentile scores for all of the YSR and CBCL sub-scales were taken from the 
distribution of scores in a normative population, obtained from North American 
community samples (Achenbach1991:a, Achenbach 1991:b). The other seven 
sub-scales were scored in the same way. 
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The prevalence of thoughts of self-harm and suicidal ideation were estimated 
from the data in the YSR and CBCL questionnaires. The CBCL and YSR 
include two items about this behaviour. Item 18 was “Deliberately harms self or 
attempts suicide” so deliberate self-harm was considered present if there was a 
score of 1 (sometimes) or 2 (often) on this item. Item 91 was “I think about 
killing myself /Talks about killing self”. Suicidal thoughts were considered 
present if there was a score of 1 (sometimes) or 2 (often) on this item.  
 
The prevalence of drug or alcohol use was estimated from both the YSR and the 
CBCL. For the YSR Item 105 “I use drugs for non-medical purposes” a score of 
2 (often) was classified as heavy drug use while a score of 1 (sometimes) or 2 
(often) was classified as any drug use. For the CBCL Item 105 “Uses alcohol or 
drugs for non-medical purposes” the same classification was used. 
 
5. Statistical analysis.  
 
a) Analysis of CBCL and YSR sub-scales changes with time.  
 
To analyse the data logistic regression was performed, using SAS 6.12. Year of 
birth was analysed as a continuous variable. Age was considered as a potential 
confounder, because depression and suicidal behaviour increase with age during 
adolescence (Moens 1990, Vaillant and Blumenthal 1990). 
 
The CBCL and YSR sub-scales were analysed separately for males and females, 
as the 98th percentile scores change with gender (Achenbach 1991:a. Achenbach 
1991:b). Sex was considered as a potential confounder for deliberate self-harm 
and talking of suicide, because suicide attempts are more likely in young 
women (Rey and Bird 1991, Wannen and Fombonne 1998). 
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b) Analysis of variables associated with self-harm and suicidal thoughts.  
 
Variables potentially associated with deliberate self-harm and suicidal ideation 
from the YSR and the CBCL were initially analysed using univariate logistic 
regression. Variables investigated included all Achenbach sub-scales, age, sex  
and drug and alcohol use. This part of the analysis combined the 98th percentile 
scores for males and females. A multivariate logistic regression of the same 
variables was then performed, using a backward stepwise method. This method 
involves starting with the full model, including all variables, and then removing 
the least significant variable at each step. For the multivariate analysis age and 
sex were treated as known confounders, so remained in the model. In 
multivariate logistic regression the final model is obtained when all the 
remaining variables are either known confounders or statistically significant, as 
measured by a chi-squared p value <0.05 for the individual variable within the 
multivariate model (Armitage and Berry, 1994). 
 
Results. 
 
1. Description of participants.  
 
Table 1 describes the number of participants in each birth cohort, their age and 
sex and their total problem scores. The mean age of the sample decreased with 
year of birth, from a mean age of 14.6 years in the first cohort to 13.1 years in 
the final cohort (F3,4492=157.32 p=0.0001). This was because the sample were 
assessed between 1983 and 1998, and were born between 1966 and 1986, so the 
final birth cohort, from 1982 to 1986, were younger on average when assessed. 
There was a significant increase in parent reported total problem scores with 
year of birth (F3,4492=4.29, p=0.005). There was no change in self-reported total 
problem scores with year of birth. There were significantly different percentages 
of males in each cohort (c23=9.07 p=0.003). 
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Table 1:Description of study participants. 
 
 
Year of Birth 
 
1966-71 
 
1972-76 
 
1977-81 
 
1982-86 
 
Totals 
 
Measures of 
Significance 
 
Number of 
participants 
 
815 
 
1359 
 
1631 
 
690 
 
4495 
 
 
 
Males 
 
 
54.5% 
 
59.9% 
 
60.5% 
 
58.1% 
 
58.2% 
 
c23=9.07  
p=0.003 
 
Mean age 
 
 
14.6 
 
14.4 
 
14.1 
 
13.1 
 
14.1 
 
F3,4492=157.32 
p=0.0001 
 
Mean score 
YSR total 
problems 
 
63.1 
 
62.0 
 
62.7 
 
59.9 
 
62.2 
 
NS 
 
Mean score 
CBCL total 
problems 
 
66.5 
 
71.4 
 
69.7 
 
69.0 
 
69.5 
 
F3,4492=4.29  
p=0.005 
 
 
Table 2 shows the descriptive statistics for the key outcomes of 
Anxiety/depression, self-harm and suicidal ideation in each birth cohort. There 
was no change in parent reported Anxiety/depression for males or females. 
Males self-reported no change in Anxiety/depression, while females reported a 
significant change (c23=12.6, p=0.005), but there was no clear linear trend. 
There was no change in self-reported self-harm or suicidal ideation. Parent 
reported self-harm increased from 20.7% in the first cohort to 27.7% in the final 
cohort (c23=10.9 p=0.01). Similarly, parent reported talk of suicide increased 
from 33.5% in the first cohort to 42.0% in the final cohort (c23=12.9 p=0.005). 
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Table 2. Descriptive statistics for key outcomes in the analysis. 
 
 
Year of Birth 
 
1966-71 
 
1972-76 
 
1977-81 
 
1982-86 
 
Totals/ 
Means 
 
Measures of 
Significance 
 
Number of 
participants 
 
815 
 
1359 
 
1631 
 
690 
 
4495 
 
 
Female CBCL 
Anxiety/ 
depression 
 
41.2% 
 
49.0% 
 
46.5% 
 
46.2% 
 
46.1% 
 
c23=4.9 
p=0.2 
Male CBCL 
Anxiety/ 
depression 
 
43.2% 
 
45.2% 
 
43.5% 
 
40.3% 
 
43.4% 
 
c23=2.5 
p=0.5 
Female YSR 
Anxiety/ 
depression 
 
31.6% 
 
27.2% 
 
33.7% 
 
20.9% 
 
29.8%                                          
 
c23=12.6 
p=0.005 
Male YSR 
Anxiety/ 
depression 
 
21.5%     
 
19.7% 
 
19.3% 
 
22.2% 
 
20.1% 
 
c23=1.6 
p=0.7 
 
CBCL Self-
harm 
 
20.7% 
 
23.5% 
 
25.4% 
 
27.7% 
 
24.4% 
 
c23=10.9 
p=0.01 
 
YSR Self-harm 
 
 
32.2% 
 
30.4% 
 
30.1% 
 
25.5% 
 
30.1% 
 
c23=5.9 
p=0.1 
 
CBCL Talk of 
suicide 
 
33.5% 
 
36.5% 
 
39.2% 
 
42.0% 
 
37.8% 
 
c23=12.9 
p=0.005 
 
YSR Talk of 
suicide 
 
44.4% 
 
40.6% 
 
43.3% 
 
41.6% 
 
42.4% 
 
c23=3.7 
p=0.3 
 
 
2. Changes in symptom clusters with time. 
 
a) Anxiety/depression.  
 
As shown in Table 3, neither young people of either gender, nor their parents, 
reported a significant change in Anxiety/depression over time, when controlled 
for age. The odds ratio for self reported Anxiety/depression increased by 37% 
per year of age for females (OR=1.37, 95%CI=1.26-1.48) and 17% per year of 
age for males (OR=1.17, 95%CI=1.09-1.26). The odds ratio for parent reported 
Anxiety/depression increased by 8% per year of age for females (OR=1.08, 
95%CI=1.01-1.06), with no significant effect of age in males. 
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Table 3: Changes in the prevalence of Anxiety/depression: self and parent 
report (controlled for age).  
 
  
Outcome: 
Anxiety/depression 
 
Explanatory 
Variables 
 
Odds Ratio (95% CI) 
 
Statistical Significance 
 
Females 
 
CBCL (parent report) 
 
Year of Birth 
 
1.02 (0.99-1.04) 
 
N.S. 
   
Age 
 
1.08 (1.01-1.16) 
c21=4.77  
p=0.03 
  
YSR (self report) 
 
Year of Birth 
 
1.02 (0.99-1.04) 
 
N.S. 
   
Age 
 
1.37 (1.26-1.48) 
c21=57.95  
p=0.0001 
 
Males 
 
CBCL (parent report) 
 
Year of Birth 
 
0.99 (0.97-1.01) 
 
N.S. 
   
Age 
 
1.02  (0.96-1.09) 
 
N.S. 
  
YSR (self report) 
 
Year of Birth 
 
1.01 (0.98-1.03) 
 
N.S. 
   
Age 
 
1.17 (1.09-1.26) 
c21= 17.31  
p=0.0001 
 
 
 
b) Self-harm. 
 
 As shown in Table 4 the YSR did not show a significant increase in self-harm 
with year of birth, when controlled for age and sex. The odds of parent reported 
self-harm increased by 5% per year over the 21 years of the clinic cohort when 
controlled for age and sex. (OR=1.05, 95%CI=1.03-1.06). Young people 
reported a 19% increase in the odds of self-harm per year of age (OR=1.19, 
95%CI=1.12-1.22), while their parents reported a 16% increase per year of age 
(OR=1.16, 95%CI=1.10-1.22).  Both females and their parents were two times 
as likely as males or the parents of males to report self-harm (YSR OR=0.49, 
95%CI=0.43-0.58. CBCL OR=0.51, 95%CI=0.44-0.58). 
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Table 4: Changes in the prevalence of parent and self reported self-harm 
(controlled for age and sex). 
 
 
Outcome: 
Self-harm 
 
Explanatory Variables 
 
Odds Ratio (95% CI) 
 
Statistical Significance 
 
CBCL (parent report) 
 
Year of Birth 
 
1.05     (1.03-1.06) 
 
c21= 26.9 p=0.0001 
  
Age 
 
1.16     (1.10-1.22) 
 
c21=29.2 p=0.0001 
  
Sex 
 
0.51     (0.44-0.58) 
 
c21 =85.6 p=0.0001 
 
YSR (self report) 
 
Year of Birth 
 
1.00     (0.99-1.02) 
 
N.S. 
  
Age 
 
1.19     (1.13-1.25) 
 
c21=44.5 p=0.0001 
  
Sex 
 
0.49     (0.43-0.58) 
 
c21=97.8 p=0.0001 
 
 
 
c) Suicidal ideation.  
 
As shown in table 5, there was no change in the YSR “I think about killing 
myself” with time. There was a significant increase in the odds ratio of 4% per 
year for the CBCL “Talks about killing self” (OR=1.04, 95%CI=1.03-1.05). 
Young people reported a 17% increase in talking about killing themselves per 
year of age (OR=1.17, 95%CI=1.12-1.22), while their parents reported a 7% 
increase (OR=1.07, 95%CI=1.02-1.12). Males were less likely to talk about 
killing themselves (OR=0.47, 95%CI=0.41-0.53) and parents were less likely to 
report suicidal ideation in their male children (OR=0.63, 95%CI=0.56-0.72).  
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Table 5: Changes in the prevalence of parent and self reported suicidal 
ideation (controlled for age and sex). 
 
 
Outcome: 
Suicidal Ideation 
 
Explanatory Variables 
 
Odds Ratio (95% CI) 
 
Statistical Significance 
 
CBCL (parent report) 
 
Year of Birth 
 
1.04  (1.03-1.05) 
 
c21=21.9 p=0.0001 
  
Age 
 
1.06  (1.02-1.12) 
 
c21=8.9 p=0.0001 
  
Sex 
 
0.63   (0.56-0.72) 
 
c21=48.4 p=0.0001 
 
YSR (self report) 
 
Year of Birth 
 
1.01   (0.99-1.03) 
 
N.S. 
  
Age 
 
1.17   (1.12-1.22) 
 
c21=45.0 p=0.0001 
  
Sex 
 
0.47   (0.41-0.53) 
 
c21=135.3 p=0.0001 
 
 
 
d) Other sub-scales.  
 
Table 6 and 7 show the results for other sub-scales, all controlled for age.  
For young women, there was an increase in self reported somatic complaints 
(OR=1.05, 95%CI=1.01-1.09) and a decrease in self reported withdrawal 
(OR=0.97, 95%CI=0.94-1.00). Parents of young women reported a similar 
increase in somatic complaints (OR=1.04, 95%CI=1.01-1.06), but decreases in 
withdrawn behaviour (OR=0.97, 95%CI=0.95-0.99), social problems (OR=0.97, 
95%CI=0.95-0.99), and delinquent behaviour (OR=0.97, 95%CI=0.95-0.99).  
For young men, there was an increase in self reported thought problems 
(OR=1.05, 95%CI=1.02-1.08), delinquent behaviour (OR=1.03, 95%CI=1.01-
1.06), and aggressive behaviour (OR=1.05, 95%CI=1.02-1.09). Parents of 
young men also reported an increase in thought problems (OR=1.03, 
95%CI=1.01-1.05), but reported a decrease in social problems (OR=0.98, 
95%CI=0.96-1.00) and attention problems (OR=0.98, 95%CI=0.96-1.00).  
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Table 6: Secular changes in YSR and CBCL sub-scales in young women 
(controlled for age). 
 
 
 
Sub-scale 
 
YSR 
 
Odds Ratio (95%CI) 
 
 
 
c2, P value 
 
CBCL 
 
Odds Ratio (95%CI) 
 
 
 
c2, P value 
 
I. Withdrawn. 
 
0.97  
(0.94-1.00) 
 
c21=4.21  
p=0.04 
 
0.97 
(0.94-0.99) 
 
c21 =6.34  
p=0.01 
 
II. Somatic 
Complaints. 
 
1.05  
(1.01-1.09) 
 
c21=7.01 p=0.008  
 
1.04  
(1.01-1.06) 
 
c21=8.55  
p=0.004  
 
IV. Social Problems. 
 
1.00  
(0.97-1.03) 
 
N.S. 
 
0.97  
(0.95-0.99) 
 
c21=5.79 
p=0.02 
 
V. Thought 
Problems. 
 
1.01  
(0.97-1.04) 
 
N.S. 
 
1.01  
(0.99-1.04) 
 
N.S. 
 
VI. Attention 
Problems. 
 
0.99  
(0.96-1.02) 
 
N.S. 
 
0.99  
(0.96-1.01) 
 
N.S. 
 
VII. Delinquent 
Behaviour. 
 
0.99  
(0.96-1.02) 
 
N.S. 
 
0.97 
(0.95-0.99) 
 
c21=8.60  
p=0.003 
 
VIII. Aggressive 
Behaviour. 
 
1.01  
(0.98-1.05) 
 
N.S. 
 
0.98  
(0.96-1.00) 
 
N.S. 
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Table 7: Secular changes in YSR and CBCL sub-scales in young men 
(controlled for age). 
 
 
 
Sub-scale 
 
YSR 
 
Odds Ratio 
(95%CI) 
 
 
 
c2, P value 
 
CBCL 
 
Odds Ratio 
(95%CI) 
 
 
 
c2, P value 
 
I. Withdrawn. 
 
1.03  
(1.00-1.06) 
 
N.S. 
 
0.98  
(0.96-1.00) 
 
N.S. 
 
II. Somatic 
Complaints. 
 
1.01  
(0.98-1.03) 
 
N.S. 
 
1.01  
(0.99-1.03) 
 
N.S. 
 
IV. Social 
Problems. 
 
1.01  
(0.98-1.04) 
 
N.S. 
 
0.98  
(0.96-1.00) 
 
c21=4.91 
 p=0.03 
 
V. Thought 
Problems. 
 
1.05  
(1.02-1.08) 
 
c21=10.34 p=0.001  
 
1.03  
(1.01-1.05) 
 
c21=10.43  
p=0.001  
 
VI. Attention 
Problems. 
 
1.02  
(0.99-1.04) 
 
N.S. 
 
0.98  
(0.96-1.00) 
 
c21=5.63 
 p=0.02 
 
VII. Delinquent 
Behaviour. 
 
1.03  
(1.01-1.06) 
 
c21=5.97  
p=0.01 
 
1.00  
(0.98-1.02) 
 
N.S. 
 
VIII. Aggressive 
Behaviour. 
 
1.05  
(1.02-1.09) 
 
c21= 11.07 
p=0.0009  
 
1.00  
(0.98-1.02) 
 
N.S. 
 
 
 3. Variables associated with self-harm and suicidal ideation. 
 
a) YSR Self-harm.  
 
As shown in table 8, when analysed by univariate logistic regression, YSR 
deliberate self-harm was significantly associated with age, sex, drug use and all 
of the Achenbach sub-scales. For each year of age deliberate self-harm 
increased by 21% (OR=1.21).  Being male reduced the odds of self-harm by 
more than half (OR=0.47).  Any self-reported drug use more than trebled the 
odds of self-harm (OR=3.15) as did heavy drug use  (OR=3.38). YSR 
depression/anxiety increased the odds of self-harm by the largest amount of any 
of the sub-scales, with an odds ratio of 9.48. The odds ratio for self-harm was 
over four with both the YSR withdrawn (OR=4.49) and YSR thought problems 
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(OR=4.30) sub-scales. The presence of YSR aggressive behaviour increased the 
odds of self-harm almost four times (OR=3.83). Self-harm was trebled in the 
presence of attention problems (OR=3.55) and delinquent behaviour (OR=3.15).  
Finally, somatic complaints (OR=2.94) and social problems (OR=2.59) more 
than doubled the odds of self-harm. 
 
The multivariate logistic regression for self reported self-harm is also shown in 
Table 8. After controlling for the confounders gender (OR=0.52) and age 
(OR=1.08), the variables of any drug use  (OR=2.27), withdrawn behaviour 
(OR=1.37), thought problems (OR=1.53), delinquent behaviour  (OR=1.61) and 
aggressive behaviour (OR=1.72) were found to significantly increase the odds 
ratio for self-harm. Again, YSR anxiety/depression had the highest odds ratio, 
of 6.62. 
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Table 8. Logistic regression of factors linked with self-reported self harm 
(males and females combined).  
 
 
 
Variables. 
 Univariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
Multivariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
 
Age (average)  
 
14.1 years 
 
1.21  
(1.16-1.27) 
 
c21=61.83 
p=0.0001 
 
1.08  
(1.01-1.14) 
 
c21 =5.69  
p=0.02 
 
Sex. 
 
58.9% male 
 
0.47  
(0.41-0.54) 
 
c21=113.09 
p=0.0001 
 
0.52  
(0.44-0.62) 
 
c21  =57.73 
p=0.0001 
Any 
Drug/Alcohol use. 
 
24.7% 
 
3.15  
(2.69-3.68) 
 
c21=206.32 
p=0.0001 
 
2.08  
(1.69-2.58)  
 
c21 =46.50 
p=0.0001 
Heavy 
Drug/Alcohol use. 
 
8.9% 
 
3.38  
(2.69-4.24) 
 
c21=109.32 
p=0.0001 
 
N.S. 
 
N.S. 
YSR I. 
Withdrawn. 
 
13.7% 
 
4.49  
(3.71-5.43) 
 
c21=238.37 
p=0.0001 
 
1.37  
(1.07-1.76) 
 
c21=6.08   
p=0.01 
YSR II. 
 Somatic 
Complaints. 
 
15.6% 
 
2.94  
(2.46-3.52) 
 
c21=138.17 
p=0.0001 
 
N.S. 
 
N.S. 
YSR III. 
Anxiety/ 
Depression 
 
24.1% 
 
9.48  
(8.02-11.21) 
 
c21=695.09 
p=0.0001 
 
6.62  
(5.41-8.10) 
 
c21 =336.71 
p=0.0001 
YSR IV. 
Social Problems. 
 
17.8% 
 
2.59  
(2.18-3.07) 
 
c21=120.97 
p=0.0001 
 
N.S. 
 
N.S. 
YSR V.  
Thought Problems. 
 
12.1% 
 
4.30  
(3.51-5.28) 
 
c21=195.63 
p=0.0001 
 
1.53  
(1.27-2.10) 
 
c21 =14.45 
p=0.0001 
YSR VI. 
Attention 
problems. 
 
17.8% 
 
3.55  
(2.99-4.21) 
 
c21=212.00 
p=0.0001 
 
N.S. 
 
N.S. 
YSR VII. 
Delinquent 
Behaviour. 
 
21.3% 
 
3.15  
(2.68-3.69) 
 
c21=196.39 
p=0.0001 
 
1.61  
(1.29-2.03) 
 
c21 =17.34 
p=0.0001 
YSR VIII. 
 Aggressive 
Behaviour. 
 
13.4% 
 
3.83  
(3.17-4.64) 
 
c21=190.51 
p=0.0001 
 
1.72  
(1.34-2.21) 
 
c21 =18.16 
p=0.0001 
 
 
 
b) YSR suicidal ideation.  
 
Table 9 shows the similarly strong associations between all variables and the 
YSR. “I think about killing myself”. The odds increased by 19% for each year 
of age (OR=1.19) but again being male had an odds ratio less than half that of 
females (OR=0.45). Self-reported total and heavy drug use both trebled the odds 
ratio for suicidal ideation (total OR=3.05, heavy OR=3.21). Again, the 
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anxious/depressed sub scale increased the odds of suicidal ideation by the 
largest amount, with an odds ratio of 12.08. The odds ratio was increased almost 
five times by both the YSR withdrawn (OR=5.02) and YSR thought problems 
(OR=4.83) sub-scales. The odds of thoughts of suicide were trebled in the 
presence of attention problems (OR=3.54), somatic complaints (OR=3.32), 
aggressive behaviour (OR=3.21), delinquent behaviour (OR=2.95) and social 
problems (OR=2.71).  
 
The multivariate logistic regression for self-reported thoughts of suicide is also 
shown in Table 8. After controlling for the confounders of gender (OR=0.44) 
and age (OR=1.06), the variables of any drug use  (OR=2.08), withdrawn 
behaviour (OR=1.49), somatic complaints (OR=1.28), thought problems 
(OR=1.86) and delinquent behaviour  (OR=1.90) were found to significantly 
increase the odds ratio for suicidal ideation. The YSR Anxiety/depression sub-
scale had the highest odds ratio, of 8.82. 
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Table 9. Logistic regression of factors linked with self reported suicidal 
ideation (males and females combined).  
 
 
 
Variables. 
 Univariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
Multivariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
 
Age (average) 
 
14.1 years 
 
1.19  
(1.14-1.24) 
 
c21=60.86 
p=0.0001 
 
1.06  
(1.00-1.13) 
 
c21 =4.44   
p=0.04 
 
Sex. 
 
58.9% male 
 
0.45  
(0.40-0.51) 
 
c21=153.83 
p=0.0001 
 
0.44 
(0.37-0.51) 
 
c21 =101.96 
P=0.0001 
Any 
Drug/Alcohol use. 
 
24.7% 
 
3.05  
(2.64-3.54) 
 
c21=222.96 
p=0.0001 
 
2.08  
(1.69-2.58)  
 
c21 =46.50 
p=0.0001 
Heavy 
Drug/Alcohol use. 
 
8.9% 
 
3.21  
(2.55-4.03) 
 
c21=99.95 
p=0.0001 
 
N.S. 
 
N.S. 
YSR I. 
Withdrawn. 
 
13.7% 
 
5.02  
(4.10-6.14) 
 
c21=245.15 
p=0.0001 
 
1.49  
(1.13-2.00) 
 
c21 =7.95  
p=0.005 
YSR II. 
 Somatic 
Complaints. 
 
15.6% 
 
3.32  
(2.75-4.01) 
 
c21=155.52 
p=0.0001 
 
1.28  
(1.01-1.63) 
 
c21 =4.05   
p=0.04 
YSR III. 
Anxiety/ 
Depression  
 
24.1% 
 
12.08  
(10.57-15.50) 
 
c21=681.00 
p=0.0001 
 
8.82  
(7.05-11.04) 
 
c21 =361.10 
p=0.0001 
YSR IV. 
Social Problems. 
 
17.8% 
 
2.71  
(2.28-3.20) 
 
c21=132.57 
p=0.0001 
 
N.S. 
 
N.S. 
YSR V.  
Thought 
Problems. 
 
12.1% 
 
4.83  
(3.90-5.98) 
 
c21=209.65 
p=0.0001 
 
1.86  
(1.41-2.47) 
 
c21 =18.84 
p=0.0001 
YSR VI. 
Attention 
problems. 
 
17.8% 
 
3.54  
(2.97-4.21) 
 
c21=201.09 
p=0.0001 
 
N.S. 
 
N.S. 
YSR VII. 
Delinquent 
Behaviour. 
 
21.3% 
 
2.95  
(2.51-3.46) 
 
c21=176.91 
p=0.0001 
 
1.90  
(1.53-2.36) 
 
c21 =34.14 
p=0.0001 
YSR VIII. 
 Aggressive 
Behaviour. 
 
13.4% 
 
3.21  
(2.64-3.90) 
 
c21=137.29 
p=0.0001 
 
N.S. 
 
N.S. 
 
 
 
c) CBCL self-harm.  
 
As shown in Table 10, CBCL deliberate self-harm was also strongly associated 
with age, sex, drug use and all of the Achenbach sub scales. For each year of 
age parent reported self-harm increased by 14% (OR=1.14). Males were 
reported by their parents as having an odds ratio of 0.49 for self-harm. Any drug 
use trebled the odds (OR=3.07) while heavy drug use increased the odds four 
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times (OR=4.01). Parent reported depression/anxiety trebled the odds 
(OR=2.96). The odds ratio also significantly increased for CBCL thought 
problems (OR=2.58), delinquent behaviour  (OR=2.28), withdrawal (OR=2.16),  
somatic complaints (OR=1.98), aggressive behaviour (OR=1.87), attention 
problems (OR=1.64) and social problems (OR=1.18).  
 
The multivariate logistic regression for parent reported deliberate self-harm is 
also shown in Table 9. After controlling for age (OR=1.08) and gender 
(OR=0.47), the variables of CBCL heavy drug use (OR=1.75), total drug use 
(OR=2.15), withdrawn behaviour (OR=1.24), somatic complaints (OR=1.35), 
thought problems (OR=1.76), delinquent behaviour (OR=1.27) and aggressive 
behaviour (OR=1.28) were found to increase the odds ratio for self-harm. 
CBCL anxiety/depression increased the odds ratio to 2.15. Attention problems 
reduced the odds (OR=0.80).  
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Table 10. Logistic regression of factors linked with parent reported self 
harm (males and females combined).  
 
 
 
Variables. 
 Univariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
Multivariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
 
Age (average) 
 
14.1 years 
 
1.14  
(1.09-1.20) 
 
c21=27.45 
p=0.0001 
 
1.08  
(1.02-1.15) 
 
c21 =6.60   
p=0.01 
 
Sex. 
 
58.9% male 
 
0.49  
(0.42-0.56) 
 
c21=95.61 
p=0.0001 
 
0.47  
(0.39-0.55) 
 
c21 =78.27 
p=0.0001 
Any  
Drug/ 
Alcohol use. 
 
19.5% 
 
3.07  
(2.61-3.62) 
 
c21=178.58 
p=0.0001 
 
2.15  
(1.68-2.69) 
 
c21 =39.04 
p=0.0001 
Heavy  
Drug/ 
Alcohol use. 
 
6.1% 
 
4.01  
(3.08-5.21) 
 
c21=107.88 
p=0.0001 
 
1.75  
(1.24-2.47) 
 
c21 =10.26  
p=0.001 
CBCL I. 
Withdrawn. 
 
41.2% 
 
2.16  
(1.87-2.50) 
 
c21=107.21 
p=0.0001 
 
1.24  
(1.03-1.49) 
 
c21 =5.17  
p=0.02 
CBCL II. 
Somatic 
Complaints. 
 
30.7% 
 
1.98  
(1.70-2.30) 
 
c21=78.78 
p=0.0001 
 
1.35  
(1.24-1.61) 
 
c21 =10.44  
p=0.001 
CBCL III. 
Anxiety/ 
Depression  
 
44.5% 
 
2.96  
(2.55-3.44) 
 
c21=203.17 
p=0.0001 
 
2.15  
(1.77-2.61) 
 
c21 =60.16 
p=0.0001 
CBCL IV. 
Social Problems. 
 
32.4% 
 
1.18 (1.01-1.37) 
 
c21=4.39 
p=0.036 
 
N.S. 
 
N.S. 
CBCL V. 
Thought 
Problems. 
 
39.3% 
 
2.58  
(2.22-2.99) 
 
c21=153.02 
p=0.0001 
 
1.76  
(1.47-2.13) 
 
c21 =36.38 
p=0.0001 
CBCL VI. 
Attention 
problems. 
 
41.7% 
 
1.64  
(1.42-1.89) 
 
c21=45.11 
p=0.0001 
 
0.80  
(0.65-0.97) 
 
c21 =5.01 
p=0.03 
CBCL VII. 
Delinquent 
Behaviour. 
 
38.2% 
 
2.28  
(1.97-2.64) 
 
c21=121.41 
p=0.0001 
 
1.27  
(1.03-1.57) 
 
c21 =4.98  
p=0.03 
CBCL VIII. 
Aggressive 
Behaviour. 
 
37.1% 
 
1.87  
(1.62-2.16) 
 
c21=70.74 
p=0.0001 
 
1.28  
(1.04-1.57) 
 
c21 =5.61  
p=0.02 
 
 
 
 
d) CBCL suicidal ideation.  
 
Table 11 shows the strong associations between CBCL “Talks about killing 
self” and all variables. For each year of age suicidal ideation increased by 6% 
(OR=1.06). Two thirds as many males as compared to females talked of suicide 
(OR=0.63). Parent reported total (OR=2.09) and heavy (OR=2.74) drug use 
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both doubled the odds ratio. CBCL depression/anxiety increased the odds ratio 
by four times (OR=4.12). The odds ratio for suicidal ideation significantly 
increased in the presence of thought problems (OR=2.39), withdrawal 
(OR=2.22), somatic complaints (OR=2.14), aggressive behaviour (OR=2.09) 
delinquent behaviour (OR=1.99) attention problems (OR=1.70) and social 
problems (OR=1.41).  
 
Also shown in Table 11 is the multivariate logistic regression for parent 
reported talk of suicide. After controlling for age (OR=1.03) and gender 
(OR=0.64) the variables of any drug use (OR=1.67), heavy drug use (OR=1.44), 
withdrawn behaviour (OR=1.19), somatic complaints (OR=1.45), thought 
problems (OR=1.49), delinquent behaviour (OR=1.28), and aggressive 
behaviour (OR=1.45) significantly increased the odds ratio for suicidal ideation. 
CBCL anxiety/depression increased the odds ratio to 3.20.  Attention problems 
reduced the odds (OR=0.75). 
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Table 11. Logistic regression of factors linked with parent reported suicidal 
ideation (males and females combined).  
 
 
 
Variables. 
 Univariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
Multivariate 
 
Odds Ratio 
(95%CI) 
 
 
Statistical 
Significance 
 
Age (average) 
 
14.1 years 
 
1.06  
(1.02-1.11) 
 
c21=6.82 
p=0.009 
 
1.03  
(0.98-1.09) 
 
c21=1.29 
p=0.26 
. 
 
Sex. 
 
58.9% male 
 
0.63  
(0.55-0.71) 
 
c21=51.99 
p=0.0001 
 
0.64  
(0.55-0.71) 
 
c21 =34.08 
p=0.0001 
Moderate Drug/ 
Alcohol use. 
 
19.5% 
 
2.09  
(1.79-2.45) 
 
c21=85.88 
p=0.0001 
 
1.67  
(1.34-1.02) 
 
c21 =20.09 
p=0.0001 
Heavy  
Drug/ 
Alcohol use. 
 
6.1% 
 
2.74  
(2.11-3.56) 
 
c21=56.59 
p=0.0001 
 
1.44  
(1.02-2.04) 
 
c21 =4.18  
p=0.04 
 
CBCL I. 
Withdrawn. 
 
41.2% 
 
2.22  
(1.95-2.52) 
 
c21=145.39 
p=0.0001 
 
1.19  
(1.11-1.40) 
 
c21 =4.13  
p=0.04 
CBCL II. 
Somatic 
Complaints. 
 
30.7% 
 
2.14  
(1.87-2.45) 
 
c21=117.89 
p=0.0001 
 
1.45  
(1.15-1.59) 
 
c21 =13.23 
p=0.0003 
CBCL III. 
Anxiety/ 
Depression  
 
44.5% 
 
4.12  
(3.60-4.71) 
 
c21=425.92 
p=0.0001 
 
3.20  
(2.70-3.80) 
 
c21 =180.82 
p=0.0001 
CBCL IV. 
Social Problems. 
 
32.4% 
 
1.41  
(1.23-1.61) 
 
c21=25.33 
p=0.0001 
 
N.S. 
 
N.S. 
CBCL V. 
Thought 
Problems. 
 
39.3% 
 
2.39  
(2.09-2.73) 
 
c21=163.89 
p=0.0001 
 
1.49  
(1.26-1.75) 
 
c21 =21.85 
p=0.0001 
CBCL VI. 
Attention 
problems. 
 
41.7% 
 
1.70  
(1.50-1.94) 
 
c21=65.74 
p=0.0001 
 
0.75  
(0.63-0.90) 
 
c21 =9.93  
p=0.002 
CBCL VII. 
Delinquent 
Behaviour. 
 
38.2% 
 
1.99  
(1.75-2.27) 
 
c21=106.27 
p=0.0001 
 
1.28  
(1.06-1.55) 
 
c21 =6.78  
p=0.009 
CBCL VIII. 
Aggressive 
Behaviour. 
 
37.1% 
 
2.09  
(1.83-2.38) 
 
c21=122.14 
p=0.0001 
 
1.45  
(1.21-1.74) 
 
c21 =15.92 
p=0.0001 
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Conclusions. 
 
1. Secular changes in psychological disturbance.  
 
Mixed results were obtained when this study attempted to answer the question 
‘Has there been a secular increase in psychological disturbance in young 
people?’  
 
There were significant increases in parent reported total problem scores over the 
birth years of the cohort. Parent reports also demonstrated highly significant 
increases, of 5% per year over the 21-year birth cohort for self-harm and 4% per 
year for suicidal ideation. However, young people themselves reported no 
secular change in either behaviour. Neither young people nor their parents 
reported any change in depressive symptoms with time.  
 
This result suggests that some of the reported increase in psychological 
disturbance in young people may be due to an increasing awareness of their 
symptoms by their parents, teachers and the mental health staff who treat them. 
Suicide prevention campaigns by Australian Health and Education Departments 
(N.S.W. Health Department, 1999), and an increasing awareness in the media 
could explain this. A similar phenomenon was noted by Rey (Rey et al 2001) 
who found that clinicians were 2.8 times more likely to diagnose major 
depression in young people when there was routine completion of a self-rating 
depression scale prior to assessment, which raised their awareness of the 
possibility of depression. 
 
Similarly, there were few secular changes in the other CBCL and YSR sub 
scales.  Young women and their parents agreed that there was an increase in 
somatic complaints and a decrease in withdrawn behaviour. However, parents 
of young women also reported decreases in social problems and delinquent 
behaviour. Young men and their parents agreed that there was an increase in 
thought problems. Parents of young men reported decreases with time in social 
and attention problems, but young men themselves reported temporal increases 
in aggressive and delinquent behaviour.  
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These results contrast with those of Achenbach (Achenbach and Howell 1993), 
who reported temporal increases in most of the CBCL sub-scales in a 
community survey, although there was no increase in the anxious/depressed 
sub-scale. However, they did not use a self-report measure.  
 
The increase in young men’s self-reporting of aggressive and delinquent 
behaviour, while their parents report no change, has several possible 
explanations. This may provide confirmation of a secular increase in these 
problems, as suggested by the rising rates of crime in most developed countries 
in the second half of the 20th Century (Smith, 1995). It may be that young men, 
usually less likely to report externalising disorders than their parents or other 
adults (Achenbach 1991:a), are becoming more accurate in their reporting of 
these disorders. Another possibility is that aggression and delinquency are 
becoming less acceptable in their peer group and so they are more likely to 
consider such behaviour a problem.  
 
As expected, both age and sex were statistically significant in each of the 
models, including those of all the CBCL and YSR sub-scales, as well as for 
self-harm and suicidal ideation. Also as expected, the numbers of young people 
who had scores above the 98th percentile on the YSR anxious/depressed sub-
scale increased with age. The prevalence increased by 37% per year of age for 
females and 17% per year of age for males. However, the CBCL 
anxious/depressed sub-scale showed only an 8% increase per year of age for 
young women and no increase at all for young men. This suggests that parents 
are less likely to be aware of symptoms included in this sub-scale as adolescents 
increase in age, particularly with male adolescents. It also means that young 
men are less likely to receive treatment, especially if the lack of awareness of 
their symptoms extends to other adults, such as teachers and mental health staff. 
 
2. Factors correlated with self-harm and suicidal ideation. 
 
The results of this study confirm previous research describing drug use, 
increasing age and being female as being strongly associated with both self-
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harm and suicidal ideation, in univariate and multivariate analysis. However, in 
univariate analysis, clinically significant scores on any of the other YSR and 
CBCL sub-scales also increased the odds. Externalising problems on the YSR, 
such as aggressive behaviour, delinquent behaviour and attention problems 
increased the odds ratio for self-harm between three and four times and the risk 
of suicidal ideation by a similar amount. Withdrawn behaviours and social 
problems increased the odds ratio by almost five times. Single sub-scores on the 
CBCL were less strongly associated although all were still statistically 
significant.  
 
Using multivariate as well as univariate logistic regression made it possible to 
control for confounders as well as analyse the independent contribution of each 
of the Achenbach sub-scales. Young people themselves self-reported less 
symptomatology than their parents, but what they did report was more strongly 
associated with both self-harm and suicidal ideation. Self-reported externalising 
behaviours were found to be significantly associated with self-harm and suicidal 
ideation, even when the effects of depression and other sub-scales had been 
controlled for. Delinquent and aggressive behaviour increased the odds for self-
harm, while the odds ratio for of suicidal ideation was increased only by 
delinquency.  
 
Depression is known to be the major risk factor for suicidal ideation (Hollis 
1996). While this study cannot report on risk factors, because of the cross-
sectional design, a significant score on the YSR Anxiety/depression sub-scale 
was found to increase the odds ratio for suicidal ideation by almost nine times in 
the multivariate model. Parent reported Anxiety/depression increased the odds 
three times. Similarly, the YSR Anxiety/depression sub-scale was found to 
increase the odds ratio for self-harm almost seven times, compared to the CBCL 
increase of double, again both in the multivariate model. 
 
Parents reported more disorders than the young people themselves. For some 
disorders parents reported up to three times the prevalence that the young 
people themselves reported. However, despite this, a much larger percentage of 
the variance in both self-harm and suicidal ideation was explained by self-report 
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than by parent report. Previous studies have suggested that parent reports may 
be of more use because they report higher levels of disorder (Hart and Lahey 
1999). This study suggests that young people themselves, despite reporting 
lower levels of disorder, are in fact more accurate in reporting their symptoms. 
It is possible that parents notice some general markers of distress but are less 
aware of specific symptoms in their child. There is also some evidence in this 
study that parents pick up less as their children get older. For example, in the 
multivariate analysis, parents detect no increase in suicidal ideation with age 
while young people themselves report a 6% increase per year.  
 
As all the information in this study is from the YSR and CBCL it was not 
possible to investigate familial and social factors that have been shown to be 
predictive of self-harm and suicidal ideation in other studies (Kosky 1990, 
Fergusson 1995). 
 
3. Is it possible to predict young people at risk of self-harm or suicidal 
ideation? 
 
The results from this study suggest that, in a clinic population, an improved 
assessment of the odds of self-harm or suicidal ideation can be provided by the 
use of the information provided in the YSR. This would provide a useful 
adjunct to a clinical interview and has the advantage of providing information 
about a wide range of symptom clusters that may be missed in a clinical 
interview. It may be particularly useful for high-risk groups such as older 
adolescent males, where parents, teachers, and other involved adults are the 
least likely to have a good understanding of all the presenting symptoms. 
 
4. Clinical Implications. 
 
There are two main clinical implications from this study. The first is that the 
CBCL and YSR can be used to improve the assessment of the odds of self-harm 
or suicidal thoughts in young people, as part of a clinical assessment. The 
second implication is that the YSR provides more accurate information than the 
CBCL, despite the CBCL producing higher problem scores than the YSR. This 
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suggests that it is essential to obtain detailed information from the young person 
himself or herself, ideally in a confidential setting such as an individual 
interview, to adequately assess the risk of suicide or self-harm. This applies 
particularly to males and older adolescents. 
 
5. Study Limitations. 
 
This study has several limitations. A major limitation is that the study is based 
on a clinic sample, not a population sample, so the changes in prevalence 
reported in this study may not represent changes in the general adolescent 
population. Clinic populations have a risk of referral bias, where changes in 
referral patterns produce changes in the sample, independent of changes in the 
general community. There can also be selection bias, meaning that using a clinic 
sample produces results specific to the study population, which cannot be 
generalised to a wider population.  
 
Data has also been collected from each individual at only one point in time, 
producing a cross-sectional data set. This means that significant associations can 
be identified, but no assessment can be made of risk, or causality.  
 
There are also limitations on the measures used in the study. The CBCL and 
YSR questionnaires have been used worldwide but the 98th percentile scores are 
based on North American normative populations, so may be different for 
Australian adolescents. This means also that the sub-scales may not be reliable 
or valid in Australian populations. The anxiety/depression sub-scale also 
overlapped with measures of self-harm and suicidal ideation, making it 
impossible to analyse depression as a separate risk factor. Other general 
limitations of a questionnaire based study include relying on study subjects to 
accurately reply to questions, without the rapport building possible in an 
interview based method of gathering information. There is also more chance of 
missing information. Using only a questionnaire also limits the amount of 
information that is obtained, and means that other information relevant to 
deliberate self-harm and suicidal ideation, such as family or social factors, can 
not be considered.  
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However, this study does not have the limitations of similar studies that use 
clinician ratings of symptoms, or diagnoses based on non-structured interviews, 
which are both possibly biased as clinician awareness and interview styles 
change over time.  
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8. Appendices. 
 
Appendix 1: Further information about the Child Behaviour Checklist and 
the Youth Self Report.  
 
The Youth Self-Report (YSR) and Child Behaviour Checklist (CBCL) are 
scales designed by TM Achenbach (Achenbach 1991:a, Achenbach1991:b) to 
measure social competencies and psychological problems in young people. 
 
The YSR is designed to be completed by young people aged 11 to 18, and can 
be administered by an interviewer if the young person has poor reading skills. It 
was designed both to provide initial information prior to a clinical interview and  
as a screening instrument in population surveys (Achenbach 1991:b).  
 
The parent of a young person aged between 4 and 18 completes the CBCL. It 
has some identical questions to the YSR, and others that are slightly different, to 
allow for differences in perspective, and is also designed for population surveys 
and clinical use (Achenbach 1991:a). 
 
Both the CBCL and YSR were developed for North American populations but 
there have also been normative studies in many other populations, including a 
Sydney community sample (Hensley VR 1988, Achenbach et al 1990) and a 
Melbourne community sample (Bond et al 1994). 
 
The problem scales for both the YSR and CBCL consist of eight sub-scales 
derived from 113 questions. For the purposes of this study, self reported 
symptoms of anxiety/depression were considered present if the young person 
scored on or above the 98th percentile of the YSR anxious/depressed sub-scale. 
Parent reported anxiety/depression was considered present the if CBCL had a 
score on or above the 98th percentile for the same sub-scale. The other seven 
sub-scales (withdrawn, somatic complaints, depression/anxiety, social 
problems, thought problems, attention problems, delinquent behaviour and 
aggressive behaviour) were scored in the same way. 
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The prevalence of thoughts of self-harm and suicidal ideation were obtained 
from the CBCL and YSR which include two items about this behaviour - Item 
18 “Deliberately harms self or attempts suicide” and Item 91 “I think about 
killing myself /Talks about killing self”. Deliberate self-harm was considered 
present if there was a score of 1 (sometimes) or 2 (often) on Item 18. Suicidal 
thoughts were considered present if there was a score of 1 (sometimes) or 2 
(often) on Item 91.   
 
The prevalence of drug or alcohol use was again obtained from both the YSR 
and the CBCL. For the YSR Item 105 “I use drugs for non-medical purposes” a 
score of 1 (sometimes) or 2 (often) was classified as total drug use while a score 
of 2 (often) was classified as heavy drug use. For the CBCL Item 105 “Uses 
alcohol or drugs for non-medical purposes” the same classification was used. 
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Appendix 2: Statistical Methods. 
 
1. Methods used to obtain descriptive statistics. 
 
To obtain descriptive statistics the sample was divided into four groups (1966-
71, 1972-76, 1977-81 and 1982-86) by year of birth. The number of participants 
in each birth cohort, their age, sex and their mean total problem scores for self 
and parent report were calculated. The statistical significance for age was 
calculated by using the chi-square test to compare proportions in each of the 
four birth cohorts. One way analysis of variance (ANOVA) was used to 
compare the means of the continuous variables of age, total self-reported 
problem scores and parent reported total problem scores.  
 
The chi-square test to compare proportions in each of the four birth cohorts was 
also used for the key outcomes of Anxiety/depression, deliberate self-harm and 
suicidal ideation, to obtain the descriptive statistics in Table 2. 
 
The prevalence of the variables deliberate self-harm, suicidal ideation, total 
drug use, heavy drug use and all of the YSR and CBCL sub-scores were also 
calculated for each of the four groups. 
 
2. Methods used to investigate changes in prevalence of 
anxiety/depression, self-harm and suicidal ideation. 
 
To analyse the data logistic regression was performed, using SAS 6.12. Year of 
birth was analysed as a continuous variable. Age was considered as a potential 
confounder, for the reasons discussed in the main body of the article. 
 
The CBCL and YSR sub-scale scores were converted to dichotomous variables 
by considering significant self reported symptoms present if the young person or 
their parent, respectively, scored on or above the 98th percentile of the YSR or 
CBCL. The CBCL and YSR sub-scales were analysed separately for males and 
females, as the 98th percentile cut off scores change with gender (as discussed in 
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the main body of the article). Sex was considered as a potential confounder for 
deliberate self-harm and talking of suicide, again as previously discussed.  
 
The aim of the first part of this study was to investigate secular changes in the 
prevalence of symptoms. Logistic regression is used here to test for trend, or 
statistically significant change in the prevalence of symptoms with time. It is 
important to note that logistic regression is testing for a linear trend in the log 
odds, and does not test for a trend in the actual proportions. 
 
It is also important to note that none of the outcomes of interest in this study are 
“rare”, as this is a clinic population. For example, Anxiety/depression is 
reported by 46.1% of parents of females and was present in 20.1% of male self-
reports. Even the variable with the smallest value of 8.9%, heavy drug and 
alcohol use, could not be considered rare. This means that the odds ratio can not 
be considered a relative rate. 
 
3. Further details of logistic regression model fitting.  
 
In the second part of the research paper logistic regression was used to analyse 
variables that were possible predictors of deliberate self-harm or suicidal 
ideation, as reported in the YSR or CBCL. Logistic regression is a form of 
generalised linear modelling that uses a logit transformation of a dichotomous 
dependent variable (Kleinbaum 1994).   
 
The variables were first analysed individually, by univariate logistic regression, 
then by multivariate logistic regression, using a backward elimination model. 
This was done by specifying the maximal model, including all possible 
explanatory terms, and then progressively removing the least significant 
variable at each step. The least significant variable was the one with the lowest 
chi-square and highest p value at each step. A variable was kept in the model if 
it had a statistically significant chi square and p value. A variable was also 
considered significant if its removal changed the effect size of the model by a 
clinically important amount. Variables already known to be confounders, either 
from the literature or from earlier steps in the analysis, were kept in the model. 
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The final model was obtained when only significant variables and known 
confounders remained.   
 
Each of the full models contained the variables age, sex, total drug use, heavy 
drug use and all the YSR and CBCL sub-scales (withdrawn, somatic 
complaints, depression/anxiety, social problems, thought problems, attention 
problems, delinquent behaviour and aggressive behaviour). The following tables 
give results for each step of the logistic model fitting for deliberate self-harm 
and suicidal ideation, for both the YSR and the CBCL. The final models for 
each are described in Tables 7-11 in the research paper. 
 
 
Table 12: Steps in logistic model fitting for YSR reported self harm with 
deviance statistics for each dropped variable. 
 
Variable dropped at each step Chi-square in last model P value 
Total drug/alcohol use c21=0.0001 p=0.097 
Attention problems  c21=1.20 p=0.27 
Social problems  c21=1.36 p=0.24 
Somatic complaints c21=2.25 p=0.13 
 
 
 
 
Table 13: Steps in logistic model fitting for YSR reported suicidal ideation 
with deviance statistics for each dropped variable. 
 
Variable dropped at each step Chi-square in last model p value 
Total drug/alcohol use c21=0.03 p=0.86 
Social problems  c21=0.79 p=0.37 
Attention problems  c21=1.28 p=0.26 
Aggressive behaviour c21=2.98 p=0.08 
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Table 14: Steps in logistic model fitting for CBCL reported self harm with 
deviance statistics for each dropped variable. 
 
Variable dropped at each step Chi-square in last model p value 
Social problems  c21=2.16 p=0.14 
 
 
Table 15: Steps in logistic model fitting for CBCL reported suicidal 
ideation with deviance statistics for each dropped variable. 
 
Variable dropped at each step Chi-square in last model p value 
Social problems  c21=1.06 p=0.30 
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Appendix 3: Further details of the SAS 6.12 programming used for the 
statistical analysis.  
 
Some examples of the SAS commands used for the statistical analysis are 
presented below. Some representative examples for each stage in the program 
have been chosen. 
 
1. Opening the SAS data set: 
LIBNAME sasdat 'd:\sasdata'; 
DATA sasdat.jean1; 
SET sasdat.jeandata; 
 
2. Examples of re-categorising CBCL and YSR sub-scales as dichotomous 
variables for logistic regression: 
*re-categorising parent reported self harm as a dichotomous variable; 
IF cbc018=0 THEN slfhmp=0; 
IF cbc018=1 OR cbc018=2 THEN slfhmp=1; 
IF cbc018=9 THEN slfhmp='.'; 
*re-categorising child reported self harm as a dichotomous variable; 
IF ysr018=0 THEN slfhmc=0; 
IF ysr018=1 OR ysr018=2 THEN slfhmc=1; 
IF ysr018=9 THEN slfhmc='.'; 
*re-categorising parent reported depression (girls) (98%) as a dichotomous 
variable; 
IF cbcldep<14 AND sex=0 THEN fpardep=0; 
IF cbcldep>=14 AND sex=0 THEN fpardep=1; 
IF cbcldep=99 AND sex=0 THEN fpardep='.'; 
*re-categorising parent reported depression (boys) (98%) as a dichotomous 
variable; 
IF cbcldep<12 AND sex=1 THEN mpardep=0; 
IF cbcldep>=12 AND sex=1 THEN mpardep=1; 
IF cbcldep=99 AND sex=1 THEN mpardep='.'; 
*re-categorising child reported depression (girls) (98%) as a dichotomous 
variable; 
IF ysrdep<19 AND sex=0 THEN fysrdep=0; 
IF ysrdep>=19 AND sex=0 THEN fysrdep=1; 
IF ysrdep=99 AND sex=0 THEN fysrdep='.'; 
*re-categorising child reported depression (boys) (98%) as a dichotomous 
variable; 
IF ysrdep<16 AND sex=1 THEN mysrdep=0; 
IF ysrdep>=16 AND sex=1 THEN mysrdep=1; 
IF ysrdep=99 AND sex=1 THEN mysrdep='.'; 
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3. Examples of creating dummy variables for categorical analysis (to 
describe study participants): 
*dummy variables for year of birth; 
IF birthy>=1966 and birthy<=1971 THEN birth1=1; 
                                 ELSE birth1=0; 
IF birthy>=1972 and birthy<=1976 THEN birth2=1; 
                                 ELSE birth2=0; 
IF birthy>=1977 and birthy<=1981 THEN birth3=1; 
                                 ELSE birth3=0; 
IF birthy>=1982 and birthy<=1986 THEN birth4=1; 
                                 ELSE birth4=0; 
*reclassifying dummy variables for birth year to check numbers and means; 
IF birth1=1 THEN birth=1; 
IF birth2=1 THEN birth=2; 
IF birth3=1 THEN birth=3; 
IF birth4=1 THEN birth=4; 
TOTAL=1; 
 
4. Examples of categorical analysis to describe study participants: 
*obtaining average scores in birth year cohorts for age & total problem scores; 
PROC MEANS; 
CLASS birth; 
VAR age sex totcbc totysr; 
PROC MEANS; 
VAR age sex totcbc totysr; 
*calculating significance for the above; 
PROC ANOVA; 
CLASS birth; 
MODEL age=birth; 
MEANS birth; 
PROC ANOVA; 
CLASS birth; 
MODEL totcbc=birth; 
MEANS birth; 
PROC ANOVA; 
CLASS birth; 
MODEL totysr=birth; 
MEANS birth; 
 
5. Examples of logistic regression to analyse changes with time in CBCL 
and YSR sub-scales (age and sex controlled for as confounders): 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex birthyr/ risklimits; 
PROC LOGISTIC; 
MODEL kilslfc/total=age sex birthyr / risklimits; 
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6. Examples of logistic regression to analyse variables associated with self-
harm and suicidal ideation: 
This example shows all variables in the first model, with the least significant 
variable being removed at each stage. “risklimits” was used to obtain odds 
ratios. 
*backward elimination modelling for child reported self harm; 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex cdamod cdahev ysrdep2 ysragg ysrhyp ysrdel 
ysrwith ysrsoma ysrsocl ysrtho / risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex cdamod ysrdep2 ysragg ysrhyp  ysrdel ysrwith 
ysrsoma ysrsocl ysrtho / risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex cdamod ysrdep2 ysragg ysrdel ysrwith ysrsoma 
ysrsocl ysrtho / risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex cdamod ysrdep2 ysragg ysrdel ysrwith ysrsoma 
ysrtho / risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=age sex cdamod ysrdep2 ysragg ysrdel ysrwith ysrtho / 
risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=sex cdamod ysrdep2 ysragg ysrdel ysrwith ysrtho / 
risklimits; 
PROC LOGISTIC; 
MODEL slfhmc/total=sex cdamod ysrdep2 ysragg ysrdel ysrtho / risklimits; 
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